Editor's Comment: This paper describes a previously unrecognized species of shrew of the genus Notiosorex. This species is recognized based on DNA sequences from the cytochrome b gene of the mitochondria and an Intron from a nuclear gene (beta fibrinogen). Leslie Carraway and Robert Timm recently revised this genus and recognized three species (one new) based on classical morphological criteria. The new species described herein was placed within the species they recognized as Notiosorex crawfordi and if the new species is morphologically distinct from N. crawfordi it is not obvious from their data. It will be interesting to have specimens identified by genotype and see how discriminate scores from each genotype plot on a graph as in Table 3 of Carraway and Timm (2000) . Two additional points merit some comment. First, from the molecular data, it is probable that a third species exists in Baja California. Also, because molecular data are available from so few individuals it will be difficult to determine the geographic range of these two? three? species. Because there is so much genetic difference in the cytochrome b gene it will be possible to identify voucher specimens from a small fragment of DNA that can be isolated from museum skins. However, to do this from hundreds of museum specimens will be labor intensive and it will be interesting to see how many museums will permit skin clips to identify specimens housed in their museums. The bottom line remains that if the kinds of data presented in Occasional Paper 222 are accurate in defining species boundaries, then a large number of unrecognized species ot mammals remains to be discovered.
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Front cover: Distribution of collection localities of samples for which cytochrome-6 data are available. Red dots identify geo¬ graphic localities where the phylogroups referable to Notiosorex crawfordi were collected. Asterisk identifies the type locality for N. crawfordi. Yellow circles identify the phylogroup herein described with the open square identifying the type locality. Triangles identify sites where a third phylogroup was collected. The systematics of the genus Notiosorex recently was reviewed using classical skin and skull morphol¬ ogy by Carraway and Timm (2000) , and they recog¬ nized three species; N, crawfordi, N. evotis and N. villai (Fig. 1) . As defined by Carraway and Timm (2000) , N. villai is restricted to isolated mountain val¬ leys in Tamaulipas, Mexico and N. evotis occupies the southwestern part of the range of the genus in the Mexican states of Colima, Jalisco, Michoacan, Nayarit and Sinaloa (Fig 1) . The geographic and ecological distribution of N. crawfordi is much more extensive than that described for the other two species (Fig, 1, Carraway and Timm 2000) . For the remainder of this paper, we are concerned only with populations of N. crawfordi as defined by Carraway and Timm (2000) .
We have sequenced the cytochrome b gene for 28 specimens of N. crawfordi and these results indi¬ cate that this species has at least three major phylogroups that are identifiable based on mitochon¬ drial data with genetic distances between each group being greater than 10%. To better understand the sig¬ nificance of this level of differentiation in the mito¬ chondrial genome, we sequenced more than 350 base pairs of Intron 7 of the nuclear beta fibrinogen gene (Wickliffe et al. 2003 ) from 10 individuals represent¬ ing two of the phylogroups. These results indicate that the genetic differences distinguishing the two phylogroups are present in both the mitochondrial and nuclear genomes. At Leslie Canyon, National Wildlife Refuge in Cochise County, Arizona, the two Carraway and Timm, 2000) . Light gray areas denote distribution of Notiosorex crawfordi. Medium gray shading denotes the geographic range of N. villai and dark gray shading is the geographic range of N. evotis. Ranges adapted from sampling localities of Carraway and Timm (2000) .
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Occasional Papers, Museum of Texas Tech University phylogroups are sympatric, Within our limited sample of eight individuals from this area of sympatry, there is no evidence of hybridization. We interpret these data to indicate that as currently recognized, A. crawfordi contains at least two biological species. Below we provide a description for the species for which there is no available name.
Notiosorex cockrumi New Species
Holotype,-Adult female, skin, skull (Fig. 2) Distribution.-Notiosorex cockrumi is known from southeastern and south central Arizona to central Sonora, Mexico (Fig, 3) , The actual range may be larger as genetic data are not available for specimens from Nevada, California, and Colorado as well as for specimens from areas of Central Mexico, What can be documented at this time is that N. crawfordi is dis¬ tributed in Texas to southeastern and south central Arizona and that both N. crawfordi and N, cockrumi are sympatric over a substantial area of southeastern Arizona. Sequence data will be needed to determine how the ranges of N crawfordi and N cockrumi are defined. Fortunately, there is sufficient variation in the cytochrome b gene such that even a 200 base pair fragment would be adequate to properly identify the voucher specimen. Such small fragments often can be sequenced from museum skin biopsies.
Description of Type Locality.-As recorded by Radke, "riparian overstory of Arizona Walnut and Ash. Mesquite grassland dominated by Giant Saca^" (Sporobolus wrightii).
Diagnosis.-Presently, the only basis for diag¬ nosis is sequence data from the mitochondrial cyto¬ chrome b gene and Intron 7 of the beta fibrinogen nuclear gene. Table 1 presents sequence variation in the cytochrome b gene that distinguishes N crawfordi, N. cockrumi and a phylogroup from Baja California from each other. Amino acid residues for the cyto¬ chrome b gene that distinguishes N. crawfordi from N. cockrumi are presented in Table 2 . Variation in se¬ quences distinguishing A, crawfordi from N. cockrumi for Intron 7 of the beta fibrinogen gene are presented in Table 3 . These genetic characteristics define N. cockrumi as unique and serve as a diagnosis of N. cockrumi from all other species.
Justification for Specific Status,-Justification for recognizing N. cockrumi as a distinct species rather than a subspecies comes from two species concepts. Support is present in the application of the Genetic Species Concept. The Genetic Species Concept (Dobzhansky, 1950; Bradley and Baker, 2001; and Baker et al., 2002) employs measures of genetic dis¬ tinctiveness to estimate specific status. For N. crawfordifcockrumi, there are genetic data available from two sources; the mitochondrial cytochrome b gene and Intron 7 of the nuclear beta fibrinogen gene. Bradley and Baker (2001) reviewed the distance val¬ ues for cytochrome b for populations, subspecies, sis¬ ter species and other congeneric taxa. Based on 11 genera (involving 84 species) of rodents and bats, in¬ traspecific populational variation ranged from 0,0 to 3.9% and subspecific variation ranged from 0.0 to 8.9%. Cytochrome b distance values for sister spe¬ cies ranged from 2,5 to 19% but of the 21 sister spe¬ cies comparisons, only two had distance values greater than 15%. Eighteen sister species comparisons had distance values less than 10%. When the distance values that distinguish N. cockrumi from A. crawfordi (12.96%, Table 4 crawfordi are in the range of values more typical of sister species comparisons rather than levels present in intraspecific comparisons. Bradley and Baker (2001) concluded that in cases where distance values were 7-11% the default mode should be to recognize the phylogroups as distinct biological species unless there is compelling evidence to the contrary. Are there other data that suggest that these two phylogroups should be recognized as subspecies? The data most compat¬ ible with the subspecies status for cockrumi that we are aware of is the pattern of morphological variation reported by Carraway and Timm (2000) . They de¬ tected no geographically discemable patterns in skin and skull characteristics and measurements across the range of N. crawfordi (Fig. 1) . However, there are other examples of mammals that cannot be distin¬ guished by skin and skull characteristics but are rec¬ ognized as being distinct species based on genetic data such as karyotypes. Such examples include Rhogeessa genowaysi (Baker, 1984) and Microtus rossiaemeridionalis (Fredga et ak 1990; Zagorodnyuk 1991) .
The utility of Intron 7 of the nuclear beta fibrino¬ gen gene in phylogenetic analyses has been demon¬ strated in several taxa (Johnson and Clayton 2000 , Prychitko and Moore 2000 , Seddon et al. 2001 , Weibel and Moore 2002 , Wickliffe et al. 2003 . In the genus Picoides (woodpeckers), Weibel and Moore (2002) reported intraspecific variation to range from 0.00 to 0,30%; whereas Prychitko and Moore (2000) found intraspecific variation to range from 0.00 to 0.12%, values well below those reported in Table 5 for N. crawfordi/N. cockrumi (1.29 and 1,39% respectively). Carraway and Timm (2000) . These two karyo- The second basis for recognition of N. cockrumi at the species level comes from application of the Bio¬ logical Species Concept (Mayr 1963) . The observa¬ tion that genetic distinction of the two phylogroups is present and correlated in the nuclear and mitochon¬ drial genomes greatly reduces the probability that the observed variation in the maternally inherited cyto¬ chrome b gene is a polymorphism within a single spe¬ cies (Fig. 4) . However, the most significant observa¬ tion that supports specific status of the two phylogroups is that the two phylogroups occur in sympatry and that for the eight individuals for which mito¬ chondrial and nuclear data are available, there is no types differ not only in diploid and fundamental num¬ ber, but also in chromosomal morphology. One of these karyotypes has a diploid number of 68 and a fundamental number of 102. This karyotype was re¬ ported from specimens collected from Post, Garza County, Texas, which is well within the range of the phylogroup that is herein assigned to N, crawfordi (Fig.  3) . A second karyotype has a diploid number of 62 and a fundamental number of 94. The second karyo¬ type was present in a male specimen from Santa Rita Experimental Range, Pima County, Arizona. At the Pima County locality, both N. crawfordi and N. cockrumi most likely are present, but this second karyo¬ type that is unique from N. crawfordi from Texas pos¬ sibly will be characteristic of N. cockrumi. Etymology.-The specific epithet cockrumi was chosen to recognize and to honor Dr. E. Lendell Cockrum for his lifetime of research on mammals and for his commitment to the education of students in Mammalogy and General Biology. Examples of Dr. Coekrum's research on the distribution and biodiversity of mammals include Mammals of Kansas (1952) , and
The Recent Mammals of Arizona (1960) . Examples of university textbooks include Introduction to Mam¬ malogy (1962) , and Zoology (Cockrum and McCauley, 1965) . Additionally, he has written a number of books for the general public on a variety of subjects includ¬ ing mammals as well as health issues (Cockrum, 1998) .
